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Venous Ulceration and Continuous Flow in the Long Saphenous Vein
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Department of Surgery, Clinical Sciences Building, Leicester Royal Infirmary, Leicester LE2 7LX, U.K.
Objective: to determine the clinical significance of continuous flow in the long saphenous vein in limbs with venous
ulceration.
Design: retrospective review.
Patients and methods: review of 1608 consecutive limbs undergoing colour duplex scanning for venous disease over a
43 month period.
Results: continuous flow in the long saphenous vein is seen in 8% of limbs with venous ulceration and in 37% of limbs
with deep venous obstruction. Sixty-six per cent of ulcerated limbs with continuous flow in the long saphenous vein had
deep venous obstruction, 27% had deep venous reflux with cellulitis and 7% had lymphoedema in addition to venous
ulceration.
Conclusion: continuous flow in the long saphenous vein in patients with venous ulceration should alert the clinician to
the possibility of deep venous obstruction. Such limbs should be treated by compression bandaging with extreme caution.
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Introduction with 5 MHz and 10 MHz linear array probes, re-
spectively. Patients were examined with the lower
Colour duplex scanning has revolutionised the assess- limb dependent and venous reflux was defined as the
presence of reversed blood flow of more than 0.5ment and management of patients with venous ul-
ceration. In 1994 we established a single visit venous seconds on release of a calf squeeze distal to the vein
segment under examination. Venous obstruction isassessment clinic1 at which all patients undergo colour
duplex ultrasonography of their superficial and deep defined as stenosis or occlusion.
Post-thrombotic damage was inferred from the fol-venous systems. We have observed the phenomenon
of continuous flow in the long saphenous vein in lowing characteristics on duplex scanning: old in-
traluminal thrombus (incompressible vein), thickenedpatients attending this clinic and the purpose of this
report is to describe and discuss its clinical significance. and/or scarred vein walls, stenosis of the vein, shrun-
ken and scarred valve cusps. Venous occlusion was
defined as no forward flow in the vein after a calf
squeeze distal to the segment under examination with
Materials and Methods or without visible thrombus. The superficial system
was defined as the long saphenous vein, the short
During the period February 1994–October 1997, the saphenous vein and perforating veins; the deep system
colour duplex scan reports of all patients undergoing included any vein deep to but not traversing the
investigation for venous disease, including venous lower-limb deep fascia. Continuous flow in the long
ulceration, were reviewed. Colour duplex scans were saphenous vein was defined as continuous cephalad
performed using either an ATL Ultramark 9HDI (Mark flow at rest (Fig. 1).
Technology Laboratories, Letchworth, U.K.) or a Dia-
sonics Masters (Sonitron, Bedford, U.K.) machine. The
deep and superficial venous systems were examined Results
During the study period, a total of 1608 limbs with
* Please address all correspondence to: N. J. M. London, Department venous disease were scanned. Of these, 384 limbs hadof Surgery, Clinical Sciences Building, Leicester Royal Infirmary,
Leicester LE2 7LX, U.K. venous ulcers. Seventy-nine (5%) limbs out of the total
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Fig. 1. Doppler spectral analysis of the long saphenous vein showing continuous flow.
Table 1. Duplex and clinical findings in 29 limbs with continuous flow in the long saphenous vein.
Limb No. Duplex scan findings History Clinical summary
of DVT
1 and 2 Bilateral superficial femoral vein stenosis Yes Deep venous obstruction
3 Deep venous reflux No Deep venous reflux – cellulitis
4 Deep venous reflux No Deep venous reflux – cellulitis
5 and 6 Bilateral deep venous reflux No Deep venous reflux – cellulitis
7 Deep venous reflux Yes Deep venous reflux – cellulitis
8 Femoral vein stenosis Yes Deep venous obstruction
9 Popliteal vein occlusion Yes Deep venous obstruction
10 Superficial femoral vein stenosis No Deep venous obstruction
11 Superficial femoral vein stenosis No Deep venous obstruction
12 and 13 Bilateral popliteal vein stenosis Yes Deep venous obstruction
14 Deep venous reflux No Deep venous reflux – lymphoedema
15 Superficial femoral vein stenosis No Deep venous obstruction
16 Popliteal vein stenosis Yes Deep venous obstruction
17 Superficial femoral vein stenosis Yes Deep venous obstruction
18 Popliteal vein stenosis Yes Deep venous obstruction
19 Deep venous reflux No Deep venous reflux – cellulitis
20 Popliteal vein reflux No Deep venous reflux – lymphoedema
21 Deep venous reflux No Deep venous reflux – cellulitis
22 Popliteal vein occlusion No Deep venous obstruction
23 Deep venous reflux No Deep venous reflux – cellulitis
24 Superficial femoral vein stenosis Yes Deep venous obstruction
25 Popliteal vein stenosis No Deep venous obstruction
26 and 27 Bilateral occluded superficial femoral veins No Deep venous obstruction
28 Popliteal vein occlusion No Deep venous obstruction
29 Superficial femoral vein stenosis No Deep venous obstruction
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venous reflux with cellulitis at the time of the ex-
amination and two (7%) limbs had marked lymph-
oedema in addition to venous ulceration.
Discussion
Doppler examination of the deep veins of the lower
limb at rest normally reveals cephalad flow in ex-
piration with no flow during inhalation.2 This phe-
nomenon is termed “phasic” flow. Doppler
examination of the superficial veins at rest normally
shows no flow. However, we have noted that if the
peripheral circulation is hyperdynamic, such as in a
hot environment, there may be some phasic flow.
We have only been able to find a single previous
description2 of continuous flow in the superficial veins
in which the phenomenon is described in limbs with
deep venous occlusion with the superficial veins pro-
viding a collateral circulation. Spectral analysis of the
Doppler waveform in this situation shows a con-
tinuous pattern with no augmentation on compression
and no phasicity.
The findings of the present study are in accordance
with the results of previous duplex-based studies in
patients with venous ulceration2,3 and confirms that
only 4% of patients with venous ulcers have obstructed
deep veins. We found continuous flow in the long
saphenous veins only in limbs with venous ulcerationFig. 2. Photograph of a limb with obstructed deep veins and a
and it was present in 8% of such limbs. The cause ofvenous ulcer that was treated by 4-layer compression bandaging.
This photograph was taken two days after surgery to debride continuous flow was deep venous obstruction in 66%
necrotic calf muscle. of limbs, 74% of which were stenosed and 26% were
occluded. In 27% of limbs with venous ulceration and
continuous flow the patient had cellulitis at the time
of examination and we presume that in this cir-of 1608 limbs demonstrated deep venous obstruction.
Sixteen (4%) limbs with ulcers had deep venous ob- cumstance the hyperdynamic circulation as a result of
the cellulitis results in continuous flow. In two limbsstruction. Twenty-nine limbs demonstrated continuous
flow in the long saphenous vein and all of these limbs (7%) the patient had marked lymphoedema in addition
to venous ulceration and we presume that in thishad venous ulceration. Although the long saphenous
vein was dilated in the majority of cases, this was not circumstance the increased fluid load returning from
the lower limb results in continuous flow.always the case. Thus, continuous flow was seen in
8% (29/384) of limbs with venous leg ulcers and in The presence of continuous flow in the long sa-
phenous vein should alert the vascular technologist37% (29/79) of limbs with deep venous obstruction.
Of the 24 patients (29 limbs) with continuous flow, 15 and clinician to the possibility of deep venous ob-
struction although, as discussed above, this is notwere female, nine were male, their median (range) age
was 77 (60–90) years. inevitable. The clinical importance of continuous flow
in the long saphenous vein in the presence of deepThe details of the 29 limbs with continuous flow in
the long saphenous vein are given in Table 1. It can venous obstruction is of course that the long saphenous
vein should never be ligated or removed surgically inbe seen that 11 (38%) of the limbs gave a history
of previous deep venous thrombosis. Deep venous this circumstance. However, it also has implications
for the management of such patients by compressionobstruction was present in 19 (66%) of the 29 limbs,
this took the form of stenosis in 14 (74%) and occlusion bandaging. Thus, soon after setting up our venous
ulcer clinic, a patient with continuous flow in thein five (26%). Eight (27%) of the 29 limbs had deep
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long saphenous vein consequent upon deep venous further complications from compression bandaging in
this group of patients.obstruction was treated with four-layer compression
bandaging4 (wool, crepe, Elset, Coban; approximate In conclusion, continuous flow in the long sa-
phenous vein is present in approximately 8% of limbssub-bandage pressure at ankle 50 mmHg). The ABPI
was 1.1 and the bandage was applied by an ex- with venous leg ulcers. Roughly two-thirds of such
limbs will have underlying deep venous obstruction,perienced leg ulcer nurse specialist. Within 24 h, that
patient had to be admitted as an emergency with the remaining one-third suffering from either cellulitis
or lymphoedema. The clinical importance of con-severe pain in the foot and gross swelling of the
tinuous flow in the long saphenous vein in the presencefoot and calf. On examination, the ulcer itself was
of deep venous obstruction is that such limbs shouldunchanged, but above the ulcer there were two areas
never undergo saphenous vein ligation, and, fur-of skin discolouration with underlying fluctuancy.
thermore, compression bandaging should be appliedOver the next 48 h it became apparent that there
with extreme caution.was muscle necrosis underlying these lesions and the
patient was taken to theatre and the lesions were
incised and necrotic muscle beneath them debrided
(Fig. 2). There was no evidence of infection nor ne- References
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